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(54) METHOD OF FORMING NUMERICAL CONTROL INFORMATION 

(57)Abstract: 

PURPOSE: To form practical numerical control 
information by automatically dividing an outer diametral 
process part as well as an inner diametral process part 
into process parts for first process and for second 
process. 

CONSTITUTION: An extracted process part is divided 
into an outer diametral process part and an inner 
diametral process part. The position where the process 
diameter of the processed shape is maximum is a 
potential position for division of the outer diametral 
process part, while the position where the process 
diameter is minimum is a potential position for the 
division. The position for division where a ratio of the 
area of the process part of first process carried out on a 
first main axis board, to the area of the process part of 
second process carried out on a second main axis board, 
both of which are divided according to the potential 
position for division selected from a plurality of potential 
positions for divisions, is closest to an output ratio 
between a main axis motor of the first main axis board and that of the second main axis board, 
is determined to be a position to be divided. The outer diametral process part as well as the 
inner diametral process part are automatically divided into process parts for first process as 
well as for second process, according to the position to be divided, and numerical control 
information is thus formed. 
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(54) [a*i<K>«*N &.mwmmkfttf&m 



(57) [S»] 

s sb* m e wejraxa5e©^sd«*ftg t -rs. 

#«l LfcggCDfg 1 ]£»|#T?fT& 5!g 1 HDXCOflnXgB&OO 
&mtm2 X«f&TfT * 5 3! 2 ttX©iUX^<D#:affl 
ft#(flHBJg 1 XW-&©Xtt^-^ i»Em 2 X*M?©X 

xJMfcftira«Jnx*tt*lHB* l axcSPXgR&t^ 

2 »x©ipx«ttica»»f!iLT»itiiifPiwi*fls)je-r 
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mw&&<Ditib<DmmMtomi&ft!frr2>&&. a*s 

^WLfc^igaxia5fis.^rtgftixgi5ft^Mta^ 1 
#T?fT^ 5 is i anxoanxasft t mmm 2 £*Mn?fr&: 
3 sg 2 anx©anxgB& f^n^n#WTs&t^ mmu 

/h-e $> 5 ftg £ satBrtsaix8Bft©4i-ai«»fis t b, 

68*ib&#ai«*Mfcfifc«k 
D»tlb&l*©iWB» 1 anX©anXgP&©ft«l£litff2Sg 

2 tnxoaixaBs©#:a(©jt^ nes 1 

^-9 i:MfHm23ett#©*tt^-^CDtH*tttc«t>jff 
#§J&«{c<fc 9 «rfB^Mxai5^SWSflIX8Be<£M 

tern 1 anx©anx«&£fg 2 jnxoani«ttK:*n-^n 
vsmamussm 

[0 0 0 1] 
[0 0 0 2] 

5*Sfe#ig$nT^5o 2^©*«(#&*-rsscffl[^i 

mi*tt#fCTff&5f61»Xtm2^(|lt 
ttrff ft 5 g 2 nnxsraWffctf ft 3 21 ^WfiT&S 
anx$&£?gianx©aiix8Bft£Sg2aiix©anx 

^ftC^#JL,TTOanX^ff73:5<fc5CLT^5. *b 

m 2 flix©ijnx»M*tft < ft si 3 tc^trr 
ntf, ^-nf£^»ix^siRj±si3-^^a:*sii«gTa5 

[0 0 0 3] 010 «*£&© 2 '0©^||S-&**T^S!C* 

fflwjfe98©fc»©*«ii»««^^^*a-r-5Sc« 

h* 1 * S«*tfH l l CtTTJ; 5 
AA©fci6©Xtt, Zttffliff^SPSlPF. 
ttIfc©*»JW**-r*#»tt5 i -$' S BfttftoX* 
ttfcjft-MnXJWK?*— * S CTfJ&3 A*?-^ S 
-*A**2teA2rr*. x-*A#8B2tt, A*x- 

^ sas*«t-^ s b timxj^Kx-^ s ciefl- 

1Kb, *»»«5 s -^SB**W»«fiiMS3IC, JDX 
S C S AXflPKCWi 4 fee****. SDX 
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s>anx£fTft 3 ipxss® s d s»m bT^g/wsax 
[oo o4] n&pmsmtmsxm&u* e 

tt$nftJDXJ^Rx-^SC*«mb, Cfflf-^SC 
fc»-^^TiDXgB^S D^SMXfC* »3iPX&ffft3 

^MHnxaMitrtaaixKJ: Danx£ffft3f*igatixgR 
iff ^s/rtgapx^e»fiJSK7(rsim-rs. n-m/psmua 
ftixac& s d tatiu s f osotiio 

XgB&S F I £*fc£bTg! 1 ±«W/Sg 2 £flMdtl£ 
ltft»&£i$8. ftlXfftt«lMin»IFtB«9RZWl^ 

mm/m 2 £«HManxa^e»#»«& 1 0 fcsart-*. 
s§ 1 2 3mmftmGm®m&%.M 8 », 

anxgB&s f o»tf ftffitorWifcs f 1 tJB 1 anx©an 
xgpft tm 2 »x©iixg5fitc-en^n^#j-rs&»© 
£ bx^gatixsg 1 aux/fg 2 anx^sm 
20 ffifcw s g osawtsanxsg 1 jDX/m 2 anx#§M5i*t 
tttsGisftgu mx.ffl£wmmtimm&QRzm 

1 sum/* 2 £w«anx«$&ftis!j#»a$ 1 0 tcaarr 
a. 

[0005] fl-eaiixsg 1 anx/fg 2 ftxjHMBtfttli 
s GOttA*sn&jqx^TX«i^fit^*A©^© 
tt«icitofcs n, ft&anxsg 1 aux/sg 2 »X»9M« 

&gs g 1 itxxznfiLtiax&m-vxm&um&mfro 

£©&gfcife££ti£. sfc. »i«©jnx»«fcJ:o 

T^g ttX^ 1 *X/m 2 »X^8!lM1tffiS SGORtf 
50 I*F^JDX^ 1 MiJl/m 2 AlXiMHiMtttB S G I #C*ft 

2 3LMWlxn:Mi&&mftWm 1 0 tcSffifSo Snxi5fi 

mwmmwmm 9 «> ^s*x«ft s f ftsjnx 
s f 1 s^saxm 1 anx/m 2 ftjx^saMWfte 
s g omtKwgapx^ 1 aux/m 2 anx^#M?t&« s 
g 1 \zTftmvrc.mo%iMx<Dix!x.Mfk<Dmmm%. 
xm 2 anx©aoxi5ffi©«fflffi«ts^fflbT^-©«iiffi 
«jt^*J5, 1 anx/^ 2 anxisafflfflsut s ho 
4£? syt^gm 1 aux/m 2 anx«jfflffi«jt shuut^ 
1 *mm/% 2 ^«i«anxa5&g»»sijai5 1 0 ksuht 

[0 0 0 6] ^dS^E-^ffi^Jtx-^EIigPl 1 

fctt, ^e,^bii?)igi^tt#©*(ft ; t-^i»2^fft-& 
©^^-^©ifj^jts 1 jWE«aftTv>*. ^bx, 

« 1 *«HHI/M 2 *»6«anXffl5fi@iBi»SiJ8I5 lott. 

@anx^ 1 aox/sg 2 aDx»sa^*e«s gor^^s 
anxsg 1 anx/m 2 anx^tj^M'SBs g i ©«f^&, 
^ffftttttBt: «t 0 ^«dbfeWf©^sm 1 anx/^ 2 an 
50 x«ffiiffi«H: sHot Ae« 1 anx/a§ 2 aax«iHijs« 



—748— 



3 

it s h i mm i km 2 3=tt-&©x» 

a-iJftMib-OfeeU £©#«&«}::£ f?ax8B&£ 

as 1 xanf^fr & *> % 1 ax©axg&& tus 2 
frfc3*2»X0»xiWfcfc&»*»IU fl.g#S>Jax 
SKftS J O&tfft^MlllIXgB&S J I SftJgLTinX 

xmmm\ 2^mT5. 

[0007] axxssotan 2», *&&&ftixvtt 
s j ofttraaawamwfcs j i cs^t, 

X&^rtg»X*tl^nSCt3 V>T» 1 £»#TfT& 5 * if 
1 aX©axSB& iSB 2 ^WfrTrff & 5 Sg 2 ftlXCDttX 

iks t&M&axxg s k z&m vT&mfflwm wthil 

mi 3fcMffl-rS. JMtMffflRfffr&V 1 3KJDXXS 
S K ttt^TlMtMMMI S L SMI«t^ X 
# 1 Ofc£CD^jretttfjT 5. RtC.fc'SfcLTft** 

n^ftitMfiiini s l tt<t ?) ^c«tMW«asfcTjBxsff 

ftit, H 1 2 fc^f <£ 5 fcJoxflMfaWMMWD P O 
d p 1 ct* 1 ax©ax$& ssit!2 ax© 
axsBft s s 2 Ka-ws n. 0 1 3 izm-r 5 \zm 1 £ 

*J#M S 1 Rtflg 2 iiMS 2 fcTjDXaSfffcfrft 2> 
[0 0 0 8] 

[S§K*^L,<fc5fr«ilS] ±K&Lfcflf*©2^© 

#i£-E?»> ax$#©lJ!JfflBra§l£ fe t \z Ltiit-i' 
©ffiAJttca: t>ax$ft£Sf§ 1 axcaxasetfi^a 

X©aX8&ffcfc:#§iJbTV>3. «oT. JPX©SS©XS 

©IDISftmidcDf^fxd, -rtattWtm 

mizxmwwmzmmmiim 1 axi:Sg2ax-e*-n 
j en-fefc^^<fc5^#c«fcDi)nx*frfe3*-&«, 30 
m 1 axcaxnt Rg t % 2 ax©ax»f nu l < t z 

[0009] LfrV. iaK©axfcisnTti f xdiof 
d*$g 1 jnxisi 2 imxT-ett-en-jref? fc^nstott 

Stfxdxv, tto^»fi»Hl:l*«««# 

1 ax t m 2 axT^-n*n-j££& ± 5 k l 
T»x*ff^5. £©fcu&> ax8B&©«B'Jffl*£ i fei 
fc LT^tt^-^wm^Jtfc J; DaxgB&£?g 1 ax© 
axn& t ^ 2 *x©inx^E#«T*i»©»t*« 40 
W««f^j**j*T?tt, &l*i<fcSf§iax£:Sg2ax©a 

fcioT^n&feffl-eftD, #fgw©gim mutt 

[0 0 10] 



#SPP5- 1 043 9 6 

M^tt<hax^tt/&>saxli&&£fflfflU ftitHLfcax 
#» * jhhuxk ± d mxftf? & 3 ^eaxgBfi t 
axic«koax^fc3rt«inx«ttica*u #«u 
&^axaM»tf ft^x^tiWBlB 1 xtt^Tfx 

5 ?g 1 »X© JnXflWfc iflftSHfg 2Xtt-&Xff75: 5 fg 2 

ax©ax^ic^ti*n^#JT5^c, ineftnam 
Taxg*t*^T*sftB*ta«^aaxgi5&0»f!i^ 

^&H*suEweax8P&©^a!i««eBtb, wta# 

LfcK©«rE^ i ax©axa$&©#3»tiMriESfi 2 ax 
fflioiiftfflfttfflit^ m&ss, 1 x«-&©x« ; 6-^ 

t 2 **^©*tt*-^©ffl*Jt{C«fcjE^fl[C 

gc<t id wffi^gaxas&s^wffiaxiEffiSHuiB^ 1 
ax©ax$ ®. t%2 axcax^fc^n-^n g m% 

[0 0 11] 

tax^tt^-^^ ^ttffl L&axgEfir©#:a( 
SfettLT, »tHUfcaX^f£SSIlXifft^ff^5 

m 1 ax©ax8B& 2 ^w-ft-efttesm 2 ax©a 
x*itfc*aa:tt*T?a»»W"r*j:5fcbTv»*© 

[0 0 12] 

mmm m 1 tt*5gHjtc±s 2 ^©^ffr&^-r^ 

ffi«IWJSEfi©S:8&©»«tt»««^^j*S*S-rs»! 
*«fMMIflErt««©-HI*H 1 0 \zM&2HXm?7 

*58W©Sc««Wfil«fP^S{BtC*H 

Tia, «e*©»ffi«i»««fp^s«©axwfe«jffliaa! 
#maR 9 1 ±im/m 2 *«wwaxasffiai&»a 
gg 1 0 ©ttfc 0 fcax«s«jH!i#«ff ta» 1 5 Rtf» 1 
±mw/m 2 mmmji&iiLimst&wiftmm 1 6 am 
^.e.nxvi-5. ax8B&-gjg«#:ttii£ffi«B 1 5 a, ^t-sa 
xasss FORatwgaxsBfis f 1 s^saxm 1 a 
x/m 2 mxftmmtmns GORWsaxsg 1 ax 
/% 2 ax##j«*tfl:Bs g 1 irr^fijufc^©^ 1 a 
x©ax&&©#5«Rtfsg 2 ax©ax«fic©#«s # 
fflLx-eti6©#«Jts*fe> ^e^iax/^2ax 
«Bi#Wfcs mo»W3«« 1 ax/m 2 ax®HWtf» 
jtsM 1 ti/T^i *«rtw/^ 2 mtmisaxm&imit 
i»»«9«i 6icsia-r^. mixtt«/m2^tttia 
xgge#:atjti«i^wffl5i 6tsu ^aaxmiax/^ 
2 ax^a^afite s g osrwgipis 1 ax/m 2 
mxftwmn&ms g i ©^sa«u«:^fRi««fl« 
k <fc 0 u&w©^gm 1 ax/fg 2 ax«j»j#«ifc 
s mo t to&m 1 »x/i 2 ax«ffl#«jt s m 1 «*jk 
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ntz^mi anx© inxawt t.m 2 £tt#*?fftt 5 a? 2 an 
x©Mi8B&fcii*i##iu a«»»iin:*ttsNOft 

2^m-rs. 

[0 0 13] E©«fc5&ifiJfcK:43«AT, ^©Wf^JSH 

J; s&anxtiwssm^ttx-:? s b tanxjg^- 

S2) , jnxflSttiifflSBHatjtrjw^-^sBtjiii 
»Mfc5*-*scT?HSft&inx^SDfci*{irt-s (x 

a»*HW S E £B 4 ©«fc 5 \Z&M VTMXM& S D s 
4) o 3& 1 2 ±ttM#&J^&»)*£ 

m 8 ttft&;&nxaB& s f ojk.xmmxx.wt sFi^n 
s g oRtf rtffi»xf! 1 »x/» 2 jtaxafMHMHi s 

G 1 *H5©J;5fc«lMrr* (Xf»^S 5) . *u 
T, »XfMWffl«^ffl«16Jt#l«iX«ttSFO 

ROtrtftJnxiMtsF i*n*ntc3V>T^MHiix«i 

JBX/B 2 AlXjHHfiHtfflt S G O&0C|*ie»X!g 1 JP > 

Za 

Voi= \ 7C ( Mo 
Z 0 



* X/JB 2 AiX^flRHRtttiS S G I fcT#«d L£*©» 1 
jpx©»x«ito#«i» 2 anx©jDXTO©#«*» 
m-T-So #«©#&©*&©— 09 £0 6 

*n*i, *M6JPX»ttSFORtfft«jPX«iiSF I 

&mm~rz>mttMWr-? s b trnxM^?-? sea 

X - Z ¥BSCfctt-5 X t Z ©M&i UTBTF© J: 5 fc* 

t>£tl£o 



JO 



[0 0 14] 

X=Mo (Z) 
X=Co (Z) 
X=Mi (Z) 
X = Ci (Z) 



...[ 



winx&&©anx^!R£*-rw8Sc 
■i%^xflM©*«wtt«jim» 

T\ *#&K©**zjmMt*ZA . *#*#©»* z 
jSI^Zb . Jpxj^ft4mr*rt#flnx* l »x/ 
fi 2 jnx#9j*5liiMa« s g o © z z 0 > nma 
xm i ttx/sg 2 inx^«««ffiH s g i © z ««s& & 
z t t -r * t h 7 8 {c^-r^g«x©^i i mxm 

fiSOl RtfftSJUXWjg 1 SIIX8B&S I 1 ©#«V 
[0 0 15] 



(Z)-Co (Z)) a dZ 



Ht2] 



rz B t 

\ it ( M 

Jz. 



, ( z > - C , ( Z) ) a d z 



NSC. ^S»X©^2jPXggeS0 2S:^g»IX© JKIUTftfrSnS. 
Sg2JtIXgB&S 1 2©#3»Vo 2 RtfYt 2 BftSRtfX C&3] 



OS 



( Mo (Z) - Co (Z) ) 



d Z 



«4] 



V I2 = \ rt ( U, (Z) -C, (Z) ) 2 d Z 

J Z A 



o i , Vo 2 RtfVi i , Vi 2 frZft&f&llaX/'m 
2 JnX^JH'J^ait S MO&tfftSSg 1 JPX/SB 2 »X« 

nmwt s m i m 1 *««/^ 2 x«i«inx 
m&fcmit smftmm 1 6 1 anx/sg 2 anx« 
BW*it s mo t ftmm 1 aax/sg 2 anxgjB!i#«tt; s 

M I ffs& 1 Xtt^fflXtt^-i? <t?g 2 *«r#©*Hfc^- 



£#S««£LTife5eU £©#§MMlC<fct>fl.gaDX 
ffi&SFORtfftgatixgB&SF I ^09K*T«fe5& 
g 1 x«r&Tff tests 1 iux©tgxgges c 1 Rtffg 2 

X$fr&Tfr& 3 2 ftIX©ftIX^fe SC2tl 

^gjnxxotftftaix-5-n^nfcoviT^ 1 xtt^-e 
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7 

ff&5l& i JoxwftngMi h.% 2 ±(fafrvft a a Sg 2 in 
x©anxgBfiir tc&g&jnue s k \zm3^xwmMW 

[0 0 16] 

[f£HJi©$«] K±©«t5lC*^MC0 2'O©±«|#S* 

•r**««Wi«ao»:»o*«*fwiwi^j«**fcJ:n 
a, i £«r&Tfr& 5 is i Jnx© jdx«b 

{£ tig 2 *»#Tfrft 5 Si 2 ftIX©MXg8ffitC aftdtl 

-rs©-?, 2oco^«i#s#-rsiS[it(W»i6ii©fc»© 

[0B©fB»&SJBJi] 

[gr i ] *mw\z is 2 ^©^«t^s*-r§icflt««Ji 
[H3] *?gBj*ss3gfflUfc*^&*-r^ioia^ 

[04] *S!BJ^^3i^Lfc*#:M^*-r^2CD0T 
[133] 
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[0 5 3 ^ftHl&tt&Xffl Lfc**«*«-r» 3 COST 
2b -So 

[0 6] *»W*«f!ft»iUfc*#«««-r«4©H , t l 

[0 7] *|8BJ^^Sfflb&AflE«I^-rm5©0T 

[08] *iiSiSMiS:**i!9s*ti6©ar 

[0 9] *5S^«^ffibfc^#:^^-r^7©0T 
[010] ra©2?©£ttft&tt?«ft«fMfl^c!> 

[011] **j^«2fe^ftix^!Kffl-^i**-r^0T 
3b<2>o 

[012] ^5fe^*®ffibfc*#:^^t-0-efeS. 

[013] 2~i<D±to&&m?z&mMWMmz&zM 

X09Sr*-T0T»5. 
[*3«©i&W] 

a? 1 5 aammmimmmm 

i6 i imm/m 2 ^ittfiiiinx^^it 

[04] 
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